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BEECH BONANZA, N 5825C, NORTH HOLIYWOOD, CALIFORNIA,
OCTOBER 17, 1955

The Accident

at 2211,/ on October 17, 1955, a Beech Bonanza, Model C-35, N 5825C,
piloted by Joel W, Thorns, crashed into an apartment building located at 11948
Magnolia Boulevard, Nortih Hollywood, Califormia, Eight residents of the build-
ing and the pilot were fatally injured; one resident was seriously injured.
The building received major damage and the aircraft was destroyed by impact and
the fire which followed.

History of the Flight

At approximately 2100 October 17, Pilot Joel Thorne telephoned the Burbank
CAA Airways Communications Station and filed a DVFR (Defense Visual Flight
Rules) flight plan from the Lockheed Arr Terminal, Burbank, California, to
McCarran Faeld, Las Vegas, Nevada. The flight plan specified a proposed rout-
ing over Airways Amber 1 to Newhall, Green L to Palmdale and Daggett, amd
Amber 2 to Las Vegas, Pilot Thorne estimated he would depart at 2115 with mo
passengers and the flight would require approximately one hour and L0 mimutes.
He alsec indicated his aircraft, a Beech Bonanza, N 5825C (referred to as N 25C),
had sufficient fuel for four hours of flight., At this time and for about two
hours thereafter the Lockheed Air Terminal weather conditions were reported as:
Ceiling 700 feet overcast; visibility 2 miles, smoke and haze; top of the over-
cast reported variable 2,500 to 3,000 feet m, s+ 1. (mean sea level) or 1,800
to 2,300 feet above the ground, In conversation waith a pilot who had jJust
landed Mr, Thorne was sadvised of these conditions.

At 2159 Pilot Thornme radioed the Burbank Tower (located at the lLockheed
A1r Terminal) from N 25C and asked for taxi and takeoff instructions. In re-
sponse the tower local controller cleared the flight to runway 15 (150 degrees
magnetic) and gave the latest wind and altimeter information. When asked if
he was IFR (Instrument Flight Rules) or just a climb to on top Mr. Thorne
replied he just wanted a clearance to clinmb westbound to on top. The controller
then transmitted, "N 5825C, Burbank Tower, you can have a southeast reversal
mmediately, or a six-minute delay for a 260 degree departure.," Pilot Thorne
elected the latter. At 2208 the controller eleared the flight as follows:
"Bonanza 25C texl into position and hold, Your climb out after tskeoff, mske
right turn, climb on magnetic heading of 260 degrees to om top, Teport on top.*
This was acknowledged by Mr. Thorne. The takeoff appeared normal to the tower

1/ M1 times herein are Pacific standard and are based on the 2h-hour
clock,
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personnel and they noted the navigation and two anticollision lights (Graimes
lights) on the Bonanza were on throughout this time. The Bonanza was last
observed from the tower turning right and climbing toward the overcast, There
were no other radio contacts with the flight.

Shortly thereafter the Burbank controllers received several telephone
calls from residents south and southwest of the airport. They reported an
aireraft in that area was flying very low and appeared to be in trouble or
stunting. At 221} an aircraft, later identified as N S825C, crashed into an
apartment building 4,3 miles southwest of the airport.

Investigation

Many ground witnesses located south and southwest of the airport saw and/
or heard ¥ 25C in flight before it crashed intc the apartment building, A
representative group of these wrtnesses testified at the Board's public hearing
concerning their observations and many others furnished formal statements dure
ing the investigation. From this source of information the probable flight
path of the aircraft was reconstructed as accurately as possible and is shown
as attachment A.

The first of these witnesses, an aircraft mechanic employed at the aire
port, was located on Riverton Avemie near Vaictory Boulevard, Interested in
the anticollasion lights, which he had observed being relocated on N 25C
during the day, he went outside of his home 1o see them when he recognized the
gound of a light aircraft engine and thought it might be Mr. Thorne taking off.
The witness saw N 25C immediately after takeoff as it turned right t an
approximate heading of 260 degrees. On this heading it continued to climb
and entered the overcast over the vicinity of Viectory and Vineland Boulevards.
Shortly thereafter the witness heard the engine sound get louder and in a
nmanner which gave him the impression the aircraft was turning left and descend-
ing rapidly., The Bonanza was then seen to emerge from the overcast at very
high speed, divang steeply and turning left. The nose of the aircraft jerked
up sharply while the turn continued through north to a west heading, complet-
ing one 360 degree turn from the first observed direction., The aircraft agein
disappeared into the overcast, climbing steeply. This witness, because of his
interest in the antiecllision lights, stated positively that they were on while
he could see the aircraft. The witness contimued to hear the aircraft but
could not see it again,

The second witness; a pilot, was located west of the first. He stated
that N 25C was observed to pass closely over his position three times whale it
flew a circular path, approximately one-half mle in diameter, boumded by
Victory Boulevard on the north, Cahvenga on the east, Tujunga on the west and,
although beyond his vision, probably Magnolia on the South. During this time
he observed the aireraft climb into and dive out of the overcast several times,
He stated these erratic movements seemed to indicate the pilot was having
difficulty with lateral and longitudinal contrel. Thls witness, i1n agreement
with the fairst, tnought the engine sound increased and decreased wath vertical
oscillations of the aircraft. The engine sounded as though it were operating
with an appreciably high power setting and with its propeller in fairly low
pitch. The engine sound, however, was uninterrupted and did not indicate any
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malfunction. This witness observed that the navagation lights were on but
sald the anticollasion lights were off. No watnesses after the first observed
the latter lights to be on, When the Bonanza passed the witness the third
time it assumsd a westerly heading and again c¢limbed into the overcast.

Next to see the Thorne aircraft were several witnesses located more thanm
one mile southwest of the first two, and slightly less than one mile northe
northeast of the accident site. They alsoc described the rising and falling
engine and propeller noise, and those who saw the flight observed it go in
and out of the overcast. One witness, with dive bomber experience, said the
sound was unmistakably that of an aircraft diving and pulling up. In this
area the Bonanza again flew at least one complete 360-degree circular path,

Witnesses in the immediate accident area who saw the crash stated that
just prior to the accident the aircraft dived out of the overcast at an esti-
mated 65-75-degree angle on a southeast heading but turning rapidly to its
right. It pulled up sharply when it reached a southwest heading at which
time several large components separated from the main aireraft structure,
Rolling violently to the right the major structure plunged into the apartment
roof, An explosion and intense fuel fire followed.

Nearly all witnesses were in agreement that weather conditions observed

along the flight path of N 25C corresponded with those reported at the Lock-
— heed Air Terminal, Many stated the overcast was without breaks and fairly
smooth along the bottom., Several stated this ceiling was at least 700 feet
above the ground and visibility at least two miles with little variability.

The aircraft structure available for examinataon was greatly limited,
najor portions of fuselage, left wing, and cockpit havang either been con-
sumed by fire or burned nearly beyond recognition. However, major portions of
the right wing, right flap and aileron, together with the empennage were found
at varying distances up to several hundred yards northeast of the main wreckage
site, This was confirmation that the aireraft had sustained an inflight fail-
ure of its basic structure.

The right wing was relatively intact and had received only moderate im-
pact damage, The primary failure of this wing occurred just outboard of the
ving-to-center section attachment in upward or positive bending as a result of
loads in excess of the strength of the structure. Chord-wise compression
buckles were evident on the upper wing surface outboard of the primary frac-
tures. In addition numerous diagonal wrinkles were found on both the upper
and lower surfaces of this wing. The type and direction indicated they were
produced by a high nose=down torsional load on the wing box structure,

As indicated, the right aileron and 2 major portion of the right flsp
separated in flight. Evidence clearly showed they were torn from the wing
by forces in excess of their strength., The twin inboard flap hinge ribs had
been torn from the flap but remained in place in the wing. These were found
Sjammed 1n the flap's retracted position. This flap position was further veri-
~~fied by comparing the flap drive screw extension of N 25C with that of amother
Bonanza with flaps retracted, The right aileron failed and separated in three
sections, Evidence showed that before separation the aileron had been posi-
tioned well past its normal down travel.
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The left and right tail sections showed no evidence of fire or that they
had been struck by any other component of the alreraft. The primary inflight
failures of both occurred at the spar-to-fuselage attachment., Both failures
were simlar except the right section failed upward under positive loads
while the left failed downward under negative force. These failures indicated
violent right rotation of the aircraft along ita longitudinal axis following
the right wing separation.

The right main landing gear was found relatively undamaged in the folly
retracted position. This, together with the position of the landing gear
drive mechanism, showed that the landing gear was retracted at the time of
the accident.

Munerous metal samples from the available structure woere examined by
metallurgasts under laboratory conditions, Results of this examination dis-
¢clogad that the material was within the specification 1limits and there was
no evidence of fatigue failure.

The Beech model C=-35 is type certificated under the "Utility Category"
strength requirements of Part 3 of the Civil Air Regulations, and the ap-
proved operating limitations for this model are set forth in Aircraft Speci=-
fication No. 777, issued by the Civil Aeronantics Administration. Since an
inflight structural failure of the airframe had occurred in this accident, =
review of the design data was made by Board investigators. This revisw showed
that the structural design mst, and in many instances exceeded, the miniwun
strength requirements of Part 3. It also showed the adeguacy of the desigm
was thoroughly verified by extensive laboratory testing. Because the wing
failure of K 25C appeared to have resulted from a rolling pullout type of
loadang, the Board requested the airframe manufacturer to provide datz on the
airframe strength for this maneuver, The mamufacturer?s report, sutmaiited as
an exhibit at the public hearing, indicates that the wing design incorporated
strength for an ultimste load factor of from 5.25 to 5.80 g'!'s, as compared
with required minimur strength of L.k g's.

The engine, a Continental model E-225-8, received major damage at impact
and from the intense fire which followed, The engine was disassembled and
examined in detail to datermine whether or not its malfunction or failure was
a factor in the accident. The reciprocating assemblies, drive gears, bearings,
and bushings were intact and did not show evidsnce of operating distress. Tke
cylinder asssemblies Iindicated no combustion chamber difficulties. As a resmlt
of this investigation there was no evidence found to indicate that thers was &
malfunction or faalure of the aireraft powerplant,

The propeller installed on N 25C was a Beech model 215-109. Both blades
were bent rearward with considerable amounts of eash outboard end melted awsy
by the fire., The pitch-changing mechanism and motor were intact with the wmoter
sti11 attached to the propeller ring gear., A measurement of the pirich-changing
motor pinion gear from the low pitch stop revealed the propeller blades were
positioned about 18 degrees. This position at cruise c¢limb would maintain
130-140 miles per hour. There was no evidence of malfunction or failure of
these components.
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The official airman records of the CAA showed that Mr. Thorne began
his flying career in 1933 and received a private pilot certificate in 1935,
Thereafter, on Janu 13, 1938, he was 1ssued a commercial pilot certificate
at which time he had 459 flying hours, He applied for and was reissued a
commercial pilot certificate on February 13, 1953, The spplication for this
certificate submitted by Mr, Thorne listed his total flying time as 3,300
hours. On June 30, 1955, he applied for a medical certificate and listed his
total flying hours as 3,800. He also showed that of this time 800 hours were
actnal instrument, L5 were hooded instrument flight, and L5 were simulated
instrument. He listed 600 hours of the 3,800 as flown at night and 60 as
aceumzlated within the preceding 12 months, The records disclesed that Mr,
Thorne did not hold an instrument rating, Pursuant to the medical application
Mr, Thorne was examined and issued a valid sscond-class medical certificate
dated June 30, 1955. The terms of the certificate required him to wear minor
corrective lenses while flying; thers were no other waivers. Board investi=
gators were unable to find any substantiating personal records to the above=-
listed flying experience and were informed that Mr, Thorne kept no personal

logs.

During the accident investigation it was learned from California public
records that Mr, Thorne had been arrested 90 separate times for highway traffic
violations and that 36 of them were for speeding, During a 12-year period he
was involved in six reportable automobile accidents, one of whach resulted in
a fatality and another in personal injury. For some period before 1951 he was
placed on probation and in October of that year his driving privileges were
revoked by court action. As a result of this action his Nevada driver's
license was also revoked. Evidence indicated he thereafter obtained Arizona
and Michigan driver's licenses and drove an automobile an California and
Nevada on at least one known oceasion.

At the time of the accident the CAA was in the process of filing a
violation report against Mr. Thorne for flying without an instrument rating
wnder conditions and circumstances requiring one.2/ The first incident on

2/ "60,12 <Careless or reckless operation, No person shall operate an
aircraft in a careless or reckless manner so as to endanger the life or property
of others,”

"60,31 Visibility

{(b) Flight visibility within control zones. When the flight visibility
is less than 3 miles, no person shall operate an alrcraft in flight within a
control zone, unless an air traffic clearance is obtained from air trafiic
controls
(cS Flight vasibality within control areas, When the flight visibility
18 less than 3 miles, no person shall operate an aircraft within a control area;

NOTE: When the flight visibility is less than 3 miles, operations within
control arecas are to be conducted in accordance with instrument flight rules.
Flight below 700 feet above the surface is not wathin a2 control area."

"43.,65 Instrument flight limitations. A pilot shall not pilot aireraft
wnder instrument f1light rules, unless he holds a valid instrument rating issued
by the Administrator."
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which the violation was based occurred October 10, 1955, when Pilot Thorne
waa flying N 25C from Fullerton Airport, Fullerton, Caliafornia, to the Orange
County Airport, California, During the flight he climbed wathout a clearance
through the overcast and upon reaching the Long Beach area, and still flying
above the overcast, decided to land at the Long Beach Airport. He was given
an instrument procedure clearance to descend, however, then exhibited extrems
difficulty in understanding it, The long Beach controller explained the pro-~
cedure to him in exacting detail tmt he still showed extrems difficulty in
carrying it out, Because of this, traffic in the area was delayed 45 mimies,

While the Oectober 10 incident was under further investigation a second
geries of complaints against Mr, Thorne was submitted to the CAA, Tt was
learned that on October 7 and 8, 1955, Mr. Thorne took off from the Fullerton
Airport without clearance when the visibility was one mile or less and climbed
through an overcast to above the clouds, This information was obtained while
Fullerton officials were investigating the source of several extremely low
£1lights (buzzing) over the city by an aircraft without lights. The latter
investigation revealed these incidents occurred when only Thorne had taken off
from the airport., An official of the alrport testified that Mr, Thorne had
previously been reprumanded for unreasonably fast taxiing and as a result of
the "buzzing" had been requested o base his aireraft elsewhere, It was while
moving his aireraft to Orange County that the Cctober 10 incident took place,

On October 11 Mr. Thorne voluntarily came to the CAA offices at long
Beach and readily admitted the incidsnts, At this time he stated that he held
no instrument rating buit showed he was familiar with the regulations applicabls
to the aforementioned flights. These requirements were further amplified during
the conversation, He was also advised, at this time, to terminate such instru-
ment flights until he demonstrated capability and was certificated for them.
He was told to take immediate steps to this end. Mr. Thorne was further ad=-
vised that vioclation charges would be processed and filed against him for the
aforementioned incidents. During the conversation Mr, Thorne impressed the
CAA Safety Agent as primarmly concerned with the loss of his flying privileges
which he used regularly when traveling between Las Vegas, his residence, and
Ios Angeles, The violation report was prepared and on October 17 it was for-
warded for action,

Mr, Thorne purchased N 5825C on June 10, 1955, The aircraft was fully
equipped at this time with instrumentation and appliances for instirument
flight, This included a full instrument panel, ILS (Instrument Landing Sys~
tem) equipment, Lear L-2 anto-pilot wath approach coupler, lear ADP-}2,
several radio transmitiers and receivers, both low frequency and VHF (Very
High Frequency). The aircraft generator supplying elecirical power was a
Delco-Remy 50 ampere, model 1101888, The aircraft was alse fully equipped
for night flying, Decause of the complete destruction of the aircraft few
instruaents wers available for examination and 1t was impossible o detlermine
if the auto=-pilot was being used before the accident, Several settings of the
navigational equaipment were destermined but none were significant as factors
to the accident, The aircraft logs, found smong Mr, Thorne's property at his
residence, showed the attitude and directional gyros of the aircerafti were
vacuum driven, The aircraft had been completely inspected at the time of sale
and was considered to be in near perfect condition.
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While the purchase was being considered Mr. Thorne was given a demon=-
stration flight apd following consummation of the sale the seller suggested
he take instruction before operating the aireraft., Pursuant to the sugges-
tion Mr, Thorne flew with an instruetor for about two hours. During this
time he insisted the instruction be confined to takeoff and landing practiece.
After the flight the instructor told Mr. Thorme he was not considered checked
ocut; however, Mr, Thorne stated he could fly the aircraft and took no further
instruction, The instructor testified during the public hearing that Mr.
Thorne's flying was "™very rusty" and showed little evidence that he had accum-
ulated 3,000 hours or that 800 hours were instrument.

Several other witnesses who had flown with Mr. Thorne also testified
during the public inquiry. Most stated that he was familiar with the aircraft
instrumentation and knew how to use it. They stated he seemed careful and
conservative while flying. One witness who had flown conslderably with him,
and who had some piloting experience, stated that she had been with him when
he climbed through the overcast on several occasions and he did not use the
aireraft's auto-pilot, She stated he was in the habit of climbing and de-
scending while controlling the aircraft memually. She added, however, that
he did use the auto-pilot during en route flight znd was fully acquainted with
ite use and operation,

During the investigation it was learned that a 52-gallon nonstandard
anxiliary fuel tank was installed in the aircraft baggage compartment. The
modification work and necessary welght and balance computation were complete
and the data was submitted to the CAA for approval, The ACA-337 (Major Repair
snd Alteration Report) form accompanying this data was dated October 6, 1955,
Final approvel for this installation had not been given and the aircraft
should not have been operated pending such approval. Mr. Thorne, however,
continued to fly it eontrary to Civil Air Regulations governing such altera-
tion,

The day of the accident Mr, Thorme arrived at the airport during the
early morning hours and at Obhl; departed in N 25C intending to fly to Las
Vegas. At 0L52 he returned to the airport and landed. He called the CAA
communicator and canceled his flight plan commenting that he returned
because the navigation lights, Grimes lights, and radio had failed in flight.
He further stated that the CGrimes lights had been installed Saturday (October
15) and he suspected an electrical problem from the installation whieh incor-
porated the lights that failed in a common circuit.

During the day Mr., Thorne told Pacifie Airmotive Corporation employees
that he was dissatisfied with the installation and wanted the Grimes lights
repositioned farther forward on his aircraft, He insisted that ons be
mounted above and just behind the pilot seat on the top of the fuselage. The
other was installed on the bottom of the aircraft slightly farther rearvard
than the top light, With the one on top mounted uwpward and the other inverted
the resultan! rovating flashes moved in opposite directions. Both lights were
controlled by separate switches smd eould be turmed off or on independent of
each other and any other lights on the aircraft, The lights were functionaliy
tested and operated normally. Employees of ithe repalr agency stated that be-
czuge the aireraft logs were not in the airecraft a new computation of the
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aireraft center of gravity was not made nor was a Major Hepair and Alteration
Report, form 377, completed. Also, no electrical analysis was made following
the light imstallation and no flight test was performed to determine how the
lights functionmed in flight or if any reflection or glare resulted during

their operation, While the relocation work was performed 1t was determined
that the prior failure of the navigation and Grimes lights had occurrsd becaunse
an 1nadequate circuit breaker was installed during the original installation om
that circuit. The radio trouble was repaired by replacing a burned-out tube,

During the accident investigation flight tests were conducted to determine
what, if any, effect the Grimes rotating lights had on a pilot while flying in
the overcast, These tests were considered especially iwportant because Mr,
Thorne apparently lost control of his aireraft while flying in the overcast,
Using a Beech Bonanza, with nearly identically mounted lights, the tests were
flown by a qualified instrument pilot and observed by a Board investigator,

The suspicions of the accident investigators were borne out during these tests
and it was learned that an immediate and seriously distracting effect was
caused by the lights, It was learned that the opposite rotation and brilliance
of the forward mounted lights caused the clouds to appear to move in, out, up,
and down when the flashes struck the aireraft wings and propeller, reflecting
into and around the cockpit. The pilot was immediastely confronted with

gerious veriigo2/ which required the highest degree of skill and concentratioa
to maintain instrument control of the aireraft while being affected by the dis-
tracting conditions, From the tests it was concluded that lighte installed and
operating in this manner could cause dlstﬁ ction and vertigo of a disastrous
effect on pilots wath limited experiencej

Through investigation and testimony of witnesses it was learned that Mr.
Thorne slept from 2230 on Saturday, October 15, until 1200 the next day. Om
Sunday he slept from 1800 until 2300, after which he attended a party cele-
brating his L1st birthday., Following this he was driven to the airport. He

3/ Pilot vertigo as appropriately defined in a recent Flight Safety
Foundation Bulletin, states, "Webster defines vertigo as 'dizziness oxr swimming
of the heads! In aeronautical circles the word usually means a loss of the
sense of the true vertical, as well as a turning sensation. Furthermere,
vertigo doesn't mean merely that one does rot know which way is up; ome feels
strongly that some wrong direction is the proper one., The feeling isn't vagme.
It is almost overpowering. Vertigo is apparently affected by vision as well
as the other cues to balance,"

Y/ As a result of the Board!s investigation of this accident the Adreraft
Owners and Pilots Assoclatlion and the Beech Aireraft Corporation issued bulle-
tins to pilots describing the effects of flicker vertigo from using these lights
in an overcast, Beech advises "turn off your rotary bsacons before entering
an overcast.®
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received 1ittle sleep on Monday and spent the day overseeing the light re-
location. Many persons said Mr. Thorne sppeared tired throughout the day and
evening before the flight which resulted in the accident.

Officials from the CAA Office in the region where the accident occurred
testified during the public hearing and expressed dissatisfaction with the
Civil Air Regulations governing flights within a control zone., They pointed
out there was no clear delineation in the rules that distinguished IFR and
VFR flight conditionse They stated there is misunderstanding regarding the
nature of a traffic elearance wherein some pilots believe that a clearance
to take of f from" or Menter® a control zone automatically released the pilot
from adherence to pertinent regulations relating to pilot qualification or
certification, Many pilots further believed such clearance on a VFR flaght
plan also permitted a climb through an overcast or other flight when control
of the aircraft was possible only by reference to flight instraments. The
witnesses emphasized that among highly qualified aviztion persomnel the ine
tent of the existing regulations to prohibit such abuse was understandable;
however, for enforcement purposes, a responsibility of the CaAAd, the rules
were ambiguous and lacked sufficient specificity to provide that aintent with
adequate enforceabilityé/

Following the accadent, in the interest of corrective action, greater
supervigion, and safety, CAA operations personnel of the region require a
pilot filing a flight plan to indicate whether or not he holds an instrument
rating. This information will be furnished the tower controllers interested
in the flight and if conditions of weather are lese than 1,000 feet ceiling
and/or less than one mile visibility the pilot on a VFR clearance will be
advised to postipone the flight or file the flight plan according to instrument
rules, Further, alrcraft arriving in the control zone under a VFR flight plan
in the stated condations will be reported to enforcement officials for in-
vestigation,

Anslysis

Ags iIndicated the Thorne aircraft was observed to take off in a mormal
manner and to begin a right climbing turn in apparent conformity to the
departure clearance., Thereafter it established the climb out heading and
disappeared from view in the overcast. Several qualified witnesses stated that
during this time the engine seemed to be operating pormally and the aireraft
was fully lighted, including the rotating beacons, Shortly thereafter, however,
the engine and propeller sound incressed in s manmer which indicated to the

5/ As a result of the extent of the misunderstanding that seems to exist
among prlots and the position the CAA has taken with respect to the enforce=-
ability of the regulations, the Board has initiated action looking toward the
amendment of Sections 60.30, 60.31, and 43.65.

Such amendments would be designed to state spec:fically those minimum
weather conditions below which VFR flight could not be conducted within a
control zonme even though a traffic clearance were obtained,
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observer that the Bonanza was turning left and descending rapidly. This vas
confirmed when N 25C suddenly emerged below the overcast in a tight left
spiral, This series of events and the manner in vwhich they occurred strongly
indicate that Mr. Thorne lost control of the aireraft and a characteristic
descending spiral resuvlted. It is also believed that the loss of control
probably was induced by vertigo and the pilot followed his sensory indications
in contrelling the airerafi's attitude rather than indications from the gppro-—
priate flight instruments, This opinion is supported by the general problems
of instrument flight and by other accidents or near accidents which occurred
in the sams mammer for this reason., It is believed that following the initial
spiral Mr., Thorne was unable to recever full control of the alrcraft and con-
tinued to reenter and dive out of the overcast, He was apparently flying
alternately under visual conditions, immediately thereafter confronted by
instrument conditions, and was never able to regain complete control of the
aireraft. During this time he flew several circular patterns, obvicusly im~
fluenoed by desperatlon and panic and possibly attempting tc return to the air-
port or avoid high terrain on all sides except the west., It appears that he
then tried to climb through the overcast agamm but before reaching the cleax
area gbove it entered another steep descending spiral. An abrupt turning
pull-up from this spiral caused structural failure,

An aircraft, like any other mechanical piece of equipment, can be expected
to fail if its design limitations are exceeded, In this case, a3 indicated
previously, the investigation did in fact establish that the design limita=—
tions of N 25C had been exceeded in the abrupt pull-up following the final
dive, and that no mitigating structural design deficiencies were involved in
the fallures, While the excessive loads were undoubtedly imposed inadvertently
or as a final desperate move to arrest the dive, this fact cannot be comsidered
as a reflection on the aireraft design., While such factors as cleanness of
design, compsratively light stick forces, turbulent air, etc., undoubtedly do
contribute to the ease with which control 1s lost there is no substitute for
proper instrument training and preficiency for a safe and sound operation of
arrcraft in overcast weather conditions,

Based on all the known conditions end circumstances the Board is of the
opinion that the initial vertige was the result of several adverse factors
persconal in nature to Mr. Thorne and circumstantial to the situation,

The first of these factors is believed to have been his general disregard
and disrespect for safe instrument flying practices and procedures, It ap—
pears that Mr, Thorme was quite willing to climb through the overcast without
clearance, proper certification, or regard for other possible traffic. Ale
though vioclation tharges were filed against him and he was recently repri-
manded for these practices he again without the required certification know-
ingly attempted to conduct another flight through the overcast, Although the
Board 1s reluctant to associate the pilot's drivang record with his flying
habits ample evidence leads to the opinion that they were similar. The fact
that Pilot Thorne did not hold an instrument rating does not necessarily mean
that he was incapable of instrument flight; however, the Board feels that it
may indicate he was unsure of his abality and proficiency to the extent that
he was unwilling to attempt to qualify for the rating.
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The second factor is considered circumstantial and is belleved to have
been partially responsible for the apparent vertigo. This factor was the
effect produced by the forward-mounted rotating beacons, During flight tests
the opposite rotating flashes and the attendant reflection were capable of
indueing serious and immediate vertigo on a qualified instrument pilot, The
Board is therefore of the opimwon that it probably affected Mr. Thorne im a
iike manner, Consldering his fatigued condition it is believed he was even
more sugceptible to vertigo, and it is believed the fatigue would also delay
corrective action during the initial loss of control and thereafter while
attempting to regain it.

The Board feels that there was little Justification for the repair agency
having installed an inadequate eircuit breaker in the initial installation or
for having undertaken the installation or reloeation of the lights without
determining that Mr. Thorne had the necessary aireraft records for them to
complete the work and properly return the aireraft to serviece, Although
maintenance personnel were reluctant to relocate the lights becavse of the
suspected glare and reflection the work was done despite this concern.
Lacking the necessary completion of the ACA-33T form the aircraft was being
flown with an uwnapproved installation., Further, the added electrical load of
the rotating beacons and the existing electrical loads of the aircraft equip-
ment, good practice would have necessitated an electrical analysis., Consider-
ing all factors, Mr., Thorne was operating the aircraft contrary to Civil Air
Regulations pertaining to such installations,

The Board has considered the possible use of the auto-pilot during the
departure and the possibility of it failing as a factor in the accident.
However, complete destruction of the components necessary to determine this
poasibility precluded the Board's ability to make such a determination, Con-
sidering the testimony as to the habit of Mr, Thorne to control his aireraft
manually during elimb out there is no reason to believe he did not do it this
way on the subject flight., Also considering that the attitude and directional
gyros were vacuum driven the aircraft could have been manuglly operated if ths
aato=-pilot was not working provided there was adequate cockpit lighting to sse
the instruments., The contirmued operation of the navigation lights throughout
the flaght indicates that there was available electrical power for cockpit

Find:s.ngg
On the basis of all available evidence the Board finds that:

1, Joel W. Thorme held a valid commercial pilot certificate and medical
certificate but did not hold an instrument rating,

2, Violation charges were pending against him for entering the overcast
without clearence and without an instrument rating,

3« M¥r, Thorne was fully aware of the charges and that his flights were
contrary to safe practice and the intent of Civil Air Regulations,

e Despite this knowledge he knowingly attempted another flight through
the overcast October 17.
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5, The takeoff and climb out appeared normal until the aircraft
entersed the overcast.,

6., After entering the overcast control was lost and the aircraft began
a left descending spiral.

7. Several circular patterns were flown during which the f£light elimbed
into and emerged below the overcast several iimes in a manner indicating
partial control accompanied by panic and desperation on the part of the pilet.

§. Without regaining full control the pilot reentered the overcast at
a steep angle but failsd to reach the clear area on top before entering
another descending spiral.

9., During the attempted recovery the aircraft was subjected to forces
beyond its design structural strength,

10, The installation and relocation of the rotating beacons were mot in
accordance with required procedures.

11, Flight tests with similarly located lights induced immediate and
serious pilot vertigo, which was an element contributing to the initial loss
of control in the subject accidaent,

12, There was no evidence found to indicate malfunction or failure of
the aireraft structure or controls prior to the load~induced failure.

13, Ascertaimment of the possibility of electrical failure or determinag-
tion of electrieal equipment being used through physical evidence was precluded
by a complets destruction of that equipment.

Probabla Cause

The Board determines that the probable cause of this accident was the
pllot!s logs of control during which the design sirength of the gircraft was
exceeded canging structural failure, Vertigo, and the pilot's inability to
take corrective actlon, were contributing factors,

BY THE CIVIL AERONAUTICS BOARD:
/8/ ROSS RIZIEY

/8/ JOSEPH P. ADAMS

/e/ CHAN GURNEY

/e/ HARMAR D. DENNY




Investigation and Hearang

The Civil Aeronautics Administration was motified of this accident
and an investigation was conducted in accordante with Publie Notice 7, effec-
tive January 1, 1954, as amended April 1, 195k, which delegated the Board
responsibility to investigate aircraft aceildents inwvolving aircraft weighing
12,500 pounds or less,

On November 10, 1955, the Board terminated the delegation of reasponsi-
bility for the investigation of this accident by the CAA and directed that an
investigation be made by the Board in accordance with the provisions of
Section 702 (a) (2) of the Civil Aeronamtics Act of 1938, as amended., 4An
investigation was 1medistely initiated and a public hearing was held by the
Board in Hollywood, California, on December 19«20, 1955,

The Aircraft

N 5825C, Beech model C-35, was manufactured in 1951 with serial number
B-2777. It was resold several times before being purchased by Mr. Thorne,
June 10, 1955, An anmual inspection was completed before this date at shich
time the total aircraft time was 1,106 hours, There were mo log book entries
after the inspection and the accumulated aireraft time since then 1s unknown,

The powerplant, Continental model E-225-8, was installed July 10, 1953,
with zero hours and had accumulated 304 hours on June 10, 1955. The propeller,
Beech model 215-109, was original installation and had accumulated 800 hours
on July 10, 1953. It was overhauled before being installed on the nsw engine
July 10, 1953,
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